Occurrence and Distribution of Invertebrates in Lower Logan River by Erman, Nancy A.
Utah State University 
DigitalCommons@USU 
All Graduate Theses and Dissertations Graduate Studies 
5-1968 
Occurrence and Distribution of Invertebrates in Lower Logan River 
Nancy A. Erman 
Utah State University 
Follow this and additional works at: https://digitalcommons.usu.edu/etd 
 Part of the Ecology and Evolutionary Biology Commons 
Recommended Citation 
Erman, Nancy A., "Occurrence and Distribution of Invertebrates in Lower Logan River" (1968). All Graduate 
Theses and Dissertations. 327. 
https://digitalcommons.usu.edu/etd/327 
This Thesis is brought to you for free and open access by 
the Graduate Studies at DigitalCommons@USU. It has 
been accepted for inclusion in All Graduate Theses and 
Dissertations by an authorized administrator of 
DigitalCommons@USU. For more information, please 
contact digitalcommons@usu.edu. 

OCCURRENCE AND DISTRIBUTION OF INVERTEBRATES 
IN LOWER LOGAN RIVER 
by 
Nancy A. Erman 
A thesis submitted in partial fulfillment 
of the requirements for the degree 
of 
MASTER OF SCIENCE 
in 
Aquatic Ecology 
UTAH STATE UNIVERSITY 
Logan, Utah 
1968 
ii 
ACKNOWLEDGMENTS 
I wish to express appreciation to Dr. John M. Neuhold for his 
supervision of this study. Also I thank my husband Don for suggestions, 
criticisms and help in the field. Acknowledgment is given to Darrell 
Prows for the many hours he spent separating organisms from bottom 
samples. 
INTRODUCTION 
REVIEW OF LITERATURE 
DESCRIPTION OF AREA 
METHODS AND MATERIALS 
Sampling stations • 
Bottom sampling 
Drift sampling • 
TABLE OF CONTENTS 
Artificial substrate analysis • 
Physical factors 
RESULTS 
Bottom sampling 
Drift sampling • 
Artificial substrate analysis • 
Physical factors 
DISCUSSION 
Qualitative analysis • 
Chironomidae analysis 
Quantitative analysis 
Drift analysis • 
Artificial substrate analysis • 
SUMMARY AND CONCLUSIONS 
LITERATURE CITED • 
VITA • 
iii 
Page 
1 
2 
6 
9 
9 
9 
12 
13 
14 
15 
15 
33 
33 
33 
45 
45 
50 
55 
60 
62 
65 
68 
72 
LIST OF TABLES 
Table 
1. Qualitative evaluation of Chironomidae genera 
2. Number of organisms per 36 square inches 
collected at Mendon Bridge, January 19, 1967 
3. Number of organisms per 36 square inches 
collected at Mendon Bridge, February 23, 1967 
4. Number of organisms per 36 square inches 
collected at Mendon Bridge, March 28, 1967 
5. Number of organisms per 36 square inches 
collected at Mendon Bridge, April 25, 1967 
6. Number of organisms per 36 square inches 
collected at Mendon Bridge, July 15, 1967 
7. Average number of organisms per 36 square 
inches collected at Mendon Bridge, 1967 
8. Number of organisms per 36 square inches 
collected at Valley View station, 1967 
9. Number of organisms per 36 square inches 
collected above entry of Seven-Mile Creek, 
1967 • 
10. Combined number of organisms in three 6-
inch by 6-inch drift nets collected at 
Mendon Bridge, October 28-29, 1967 • 
11. Number of organisms collected in three 6-
inch by 6-inch drift nets at Mendon Bridge, 
April 7-8, 1967 
12. Number of organisms collected in three 6-
inch by 6-inch drift nets above Seven-Mile 
Creek entry, May 5-6, 1967 
iv 
Page 
21 
23 
24 
25 
2& 
27 
28 
31 
32 
34 
35 
36 
LIST OF TABLES (Continued) 
Table 
13. Number of organisms found on concrete spheres • 
14. Some physical measurements of the Logan River, 
1967. 
v 
Page 
40 
42 
vi 
LIST OF FIGURES 
Figure Page 
1. Map of study area 7 
2. Qualitative evaluation of invertebrate populations 
at Mendon Bridge 16 
3. Relative abundance of most numerous organisms 
collected from June, 1966 through April, 1967 • 19 
4. Monthly fluctuations of numbers of riffle organisms 
per 36 square inches at Mendon Bridge, 1967 29 
5. Monthly fluctuations of total volume of riffle 
organisms per 36 square inches at Mendon Bridge, 
1967. 30 
6. Drift at Mendon Bridge, October 28-29, 1966 37 
7. Drift at Mendon Bridge, April 4-5, 1967 • 38 
8. Drift above Seven-Mile Creek, May 5-6, 1967 39 
9. Total volume of organisms on concrete spheres 
at 12 stations, Logan River, 1967 • 41 
10. Mean monthly discharge at Mendon Bridge, 1965-1967 44 
ABSTRACT 
Occurrence and Distribution of Invertebrates 
in Lower Logan River 
by 
Nancy A. Erman, Master of Science 
Utah State University, 1968 
Major Professor: Dr. John M. Neuhold 
Department: Wildlife Resources 
A study of bottom invertebrates on the lower Logan River, 
Logan, Utah was conducted from June, 1966, to July, 1967. One 
objective was to evaluate on a qualitative and quantitative 
basis the invertebrate populations above and below a sewage 
entry in the river. Another objective was to study the year-
round fluctuations in the invertebrate population. 
The greatest variety of invertebrates was found in the 
summer. Chironomidae and Baetis were the only two groups found 
in abundance over the entire year. 
Populations were reduced during autumn when water levels 
rose, and they declined even more sharply during the spring 
flood. 
At the station below the sewage entry a wide variety of 
Chironomidae genera were present and Oligochaeta numbers were 
low. 
vii 
ABSTRACT (Continued) 
Numbers and volume of invertebrates found on artificial 
substrate decreased progressively downstream. 
(80 pages) 
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INTRODUCTION 
The purpose of this study was to add information to an inte-
grated study being conducted on biological, chemical, and physical 
aspects of the Logan River. This study of primary consumers is a 
link ,between work being done on primary producers and secondary 
consumers. Knowledge of invertebrates is necessary to any complete 
biological study in streams, because invertebrates compose a large 
and vitally important component of the food chain. 
The objectives are as follows: 
1. To evaluate the qualitative and quantitative differences 
in the invertebrate populations above and below the 
sewage entry. 
2. To study the year-round fluctuations in the invertebrate 
populations of the lower Logan River. 
3. To make a preliminary study of drifting organisms in the 
Logan River at various times of the year. 
4. To make a comparison between invertebrate populations 
above and below the sewage inlet by an artificial 
substrate analysis. 
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REVIEW OF LITERATURE 
Bottom fauna studies are made for several reasons. Some are 
made as general studies to assess qualitative and quantitative 
aspects of unpolluted lotic waters (Badcock, 1949; Minckley, 
1963). Such studies serve as comparisons for less healthy 
bodies of water. Other studies are conducted to describe con-
ditions in already polluted waters (Dean and Burlington, 1963; 
Gaufin and Tarzwell, 1956). A few investigations have been under-
taken to find the relationship between invertebrates and substrate 
(Pennak and Van Gerben, 1947; Percival and Whitehead, 1929). Much 
bottom fauna work is done for the direct and practical reason of 
cons~dering invertebrates as fish food and involves also an exam-
ination of fish populations and stomach contents (Allen, 1951). 
The more general studies which are related in some way to this 
study will be further discussed. 
Jones (1949a, 1949b, 1951) made comparative qualitative inver-
tebrate studies of three British rivers of different nature. The 
Rheidol (1949a) is subject to frequent floods, has soft acid water, 
and had recovered ten years earlier from severe lead pollution. 
The Sawdde, a swift, stony trout stream, is calcareous and alkaline. 
The Towy is much larger than the other two and has neutral water. 
The studies were conducted in basically the same way and were quali-
tative, but not strictly quantitative since comparative ratings of 
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abundance are given. For all three studies Jones gives extensive 
lists of fauna with a large number identified to species. The 
greatest number of species seemed to be in the Rheidol where at 
least 191 were reported including those from backwater areas. The 
mainstream fauna of the Rheidol was composed of about 130 species; 
of the Sawdde, about 75 species; and of the Towy, about 106 
species. 
Badcock (1949 and 1954a) made two intensive year-round studies 
on streams of similar characteristics in Britain and in Sweden. 
She found many similarities between the invertebrates of the two 
areas and gives several possible reasons for the differences that 
occurred (Badcock, 1954b). Fauna was extremely varied in the 
Swedish streams with insects predominating. Invertebrates found 
in the highest numbers were the mayfly, Baetis; midge larvae, 
Chironomidae; the mollusk, Ancyclastrum fluviatile (Muller); and 
the freshwater shrimp, Gammarus pulex. 
Percival and Whitehead (1929) divided the substrate into 
several types and made collections in each type. They found the 
highest numbers of invertebrates in vegetation, particularly moss. 
Pennak and Van Gerben (1947) in their attempt to determine 
the production of various types of substrate divided the substrate 
into four categories--bedrock, rubble, coarse gravel, and coarse 
sand. They found the highest numbers of invertebrates in the rubble 
with bedrock next, then gravel and the fewest in sand. 
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Minckley (1963) made detailed observations of invertebrates 
and the substrates in which they were found. In his classifi-
cations of substrate he distinguishes among various kinds of 
vegetation and kinds of open (without vegetation) substrate. The 
fauna of Doe Run was extremely varied. Certain invertebrates were 
important in some areas and other groups were abundant in other 
areas. For example, very high numbers of Isopoda and Amphipoda 
were present in Fissidens beds; while other animals, mayflies in 
particular, were scarce in Fissidens but abundant in open riffles. 
Moffet (1936) attempted to learn the effect of floods on 
stream invertebrate populations. Both he and Gaufin (1959) found 
that invertebrate numbers were greatly reduced during and following 
a flood. These two studies are of particular interest because they 
were done on Utah streams having the same characteristics as the 
stream in this study. 
The work by Armitage (1958) was done specifically to find the 
effects on invertebrates of hot springs flowing into a stream. 
Collecting was done above and below the entries of thermal water. 
From his work he concluded that different groups of invertebrates 
were variously affected by the alkalinity from the hot springs. 
The effects of organic pollution on invertebrate communities 
has been studied extensively. Gaufin and Trazwell (1956) reported 
a sharp contrast between species and numbers above and below pollu-
tion outfall in Lytle Creek. Above the outfall the fauna consisted 
of a wide variety of species, each represented by fairly small 
numbers. Below the outfall species numbers were greatly reduced 
but numbers of individuals were increased. Gaufin (1958) later 
reported the same findings in a study of Mad River, Ohio. Dean 
and Burlington (1963) gave further dramatic evidence in a study 
on the Elkhart River, Indiana. In their study they collected 16 
genera at an unpolluted station. The highest number of repre-
sentatives in anyone genus was 22 per square foot. A nearby 
polluted station had one genus, the sludge worm, Tubifex, with a 
mean density of 3,872 individuals per square foot. Previous to 
the studies just cited the emphasis in work on invertebrates as 
indicators had been on quality rather than quantity of inverte-
brates (Surber, 1953; Wilson, 1953). 
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The literature on invertebrate studies contains abundant 
material covering sampling methods. Cummins (1962) gives a 
complete review of sampling considerations to be made before 
beginning any bottom fauna study. Several other papers cover 
specific phases or problems of sampling (Armitage, 1958; Badcock, 
1954b; Minckley, 1963; and Needham and Usinger, 1956). 
Another area in the literature covered by this study was 
that of drifting invertebrates. Waters (1961) presented a quite 
thorough review of work in the area of drift. 
DESCRIPTION OF AREA 
The section of the Logan River studied is located in Cache 
Valley, Cache County, Utah, west of and below the town of Logan 
(Figure 1). The study area covers about 7.2 miles (11.55 km) of 
river. The portion of the river from Mendon Road to the entry 
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of Seven-Mile Creek is fairly equally divided into riffles and 
pools. This upper part has a swift current (ranging from 23 cm/ 
sec to 100 em/sec) and except during flooding, the water is clear. 
Below Seven-Mile Creek the water is turbid. In the lowest section 
of the study area the current is extremely slow or nonexistent. 
Velocity was unmeasureable on a pigmy current meter. The river 
is far more meandering and mature below Seven-Mile Creek than 
above it (Figure 1). 
Along most of the river from Mendon Bridge to the last station 
the vegetation is red ozier dogwood (Cornus stolonifera), wild rose 
(Rosa woodsii), and sandbar willow (Salix exigua). Brush is dense 
along the river, and very few places are accessible by road. 
The discharge in the Logan River is extremely variable. 
During the spring there is high flooding, and in summer water is 
diverted above Mendon Bridge for irrigation which causes a large 
and sudden drop in water level. The sewage flow to the Logan 
River is also diverted for irrigation at Head Pond (Figure 1). Raw 
sewage from the city of Logan was irregularly released during the 
Page 7 
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fall and winter, 1966-67. In previous years it was also released 
in fall and winter when irrigation was not necessary. If water is 
very low as in the summer of 1966, little or no water runs into 
Logan River from Head Pond. It all leaves by the irrigation canal 
instead. However, if water is plentiful as in the summer of 1967, 
water continues to run into Logan River from Head Pond. In the 
latter case, water has been held in the pond, and presumably the 
sewage has settled and been somewhat decomposed by the time the 
water flows into Sewer Creek (Figure 1). If Head Pond is not dammed, 
water flows without this chance for partial breadkown of sewage in 
the pond. During the greater part of this study Head Pond was 
dammed. 
In addition to the above sources of variable flow in the 
river, there are small daily and weekly fluctuations caused by 
industrial uses of the water in the city of Logan above Mendon 
Bridge. 
For a more detailed description of physical and chemical 
conditions on Logan River see Matthews and Neuhold (1967). 
METHODS AND MATERIALS 
Sampling stations 
Ease of reaching a station was a major consideration in 
choosing stations because sampling equipment had to be carried 
to the river from the nearest road. Two stations were sampled 
over the entire year, the Mendon Bridge station and the Valley 
View station. A third station just above Seven-Mile Creek 
(number 6 in Figure 1) was sampled when the road along Seven-
Mile Creek was open. The positions of concrete spheres that 
served as artificial substrate for invertebrates are indicated 
by the numbers one to twelve in Figure 1. They were placed in 
the river as part of a primary production study. 
Bottom sampling 
Qualitative sampling was begun late in June, 1966. Samples 
were taken weekly through September and monthly during fall and 
winter. No collecting was done in December. At the Mendon Bridge 
station collections were made with a Turtox dip net and a two-
handled screen. Hand picking from the rocks was another technique 
used. Specimens from this station were separated into two groups--
those from riffles and those from pools. 
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A different method was employed at the Valley View station 
because of the muddy bottom and deeper water. Collections were 
taken several feet from the shore by using a specially constructed 
dip net with a six-foot handle. This net had a l4-inch diameter 
loop and was made of Nitex 471 netting (0.471 mm mesh size). 
All specimens were preserved in 70 percent ethyl alcohol. 
Identification was made to genus in many cases, especially for more 
abundant organisms. Some groups were identified only to family or 
order. A rating of relative abundance (abundant, several, few, 
and numerically, if fewer than four organisms) was given to every 
group of organisms at each collection date. References for identi-
fications were Edmunds et ale (1963), Frison (1942), Pennak (1953), 
and Usinger (1956). 
After the completion of approximately 6 months of qualitative 
sampling, a more objective method of estimating population abundance 
was necessary. A quantitative evaluation of bottom fauna was started 
in January, 1967 and continued through July, 1967. Sampling was 
carried out once in January, February, March, April, and July. An 
unusually wet spring caused flooding of the river making the stations 
inaccessible for most of May and June. 
A modified Surber-type sampler (Surber, 1937) covering a 6-inch 
by 6-inch area was used in the riffles; and a 6-inch by 6-inch Ekman 
dredge (Welch, 1948), in the pools at the Mendon Bridge station. 
Sampling at the Valley View station required only the Ekman dredge. 
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The Mendon Bridge station was further stratified into deep riffles 
(main channel) and shallow riffles. Four samples were taken from 
each of the three habitat types. No stratification was needed at 
Valley View because of the homogeneous bottom. Twelve samples were 
collected from the Valley View station in January, 1967, but only 
four were taken in following months. 
In using the Surber-type sampler everything in the 36-square-
inch area was scraped into the net. The entire sample was preserved 
except rocks too large to fit in the jars, and they were checked 
thoroughly for invertebrates before being discarded. When the 
Ekman dredge was used, the contents were sieved in the Nitex 471 
dip net (described above). The Surber-type sampler had the same 
mesh size as the dip net. Thus all collecting and sieving was done 
with the same mesh size. 
A few quantitative samples were taken at a third station 
located on the Logan River just above the entry of Seven-Mile Creek. 
They were not taken on a regular basis. 
After samples were taken to the laboratory, analysis involved 
separation of organisms from substrate using flotation by salt 
(Lyman, 1943) or sugar (Anderson, 1959) in a large white enamel pan. 
Flotation was not satisfactory on samples from Valley View station 
because of low density particulate matter also present. These 
samples were handpicked. 
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Organisms were identified to the smallest taxon used in this 
study and counted. Total volume of the sample was measured by water 
displacement in a graduated cylinder calibrated to the nearest 0.05 
ml. The organisms were placed on blotting paper for a few seconds 
before being measured. 
Drift sampling 
Three series of drift collections were made during the year. 
The general method was the same as that described by Waters (1962). 
Three simultaneous samples were taken with nets 6 inches square and 
3 feet in length. The net frames were constructed of brass and the 
nets, of Nitex 471. The nets were placed 6 inches apart in a homo-
geneous riffle at a depth of 6 inches below the surface. 
The first series of collections was made at Mendon Bridge in 
October, 1966. It covered a time period of 24 hours. Nets were 
changed hourly, and the contents of the three nets were lumped 
together for each hour. Sorting of the organisms from detritus was 
done in the field. Organisms were stored in 70 percent alcohol and 
were later identified and counted in the laboratory . 
Another drift series covering a l4-hour period from shortly 
before sunset to shortly after sunrise was taken at Mendon Bridge 
in April, 1967. By then water discharge was greater than during 
the winter and fall, floating debris was greater, and collections 
were made at half-hour intervals rather than hourly. The entire 
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of difficulties involved in chironomid identification. Specimens 
from a sample were chosen at random to be dissected and mounted on 
slides for further identification. The list of Chironomidae genera 
found at the two stations is given in Table 1. 
Tables 2, 3, 4, 5, and 6 show the results of the monthly 
quantitative sampling begun in January, 1967, at Mendon Bridge. As 
already noted, the number of samples taken is not consistent from 
month to month because of the changing nature of the river. In 
Table 7 the samples from the five months were averaged to give a 
single value for riffle and a single value for pool for each month. 
If a taxonomic group of organisms was not found in high enough 
numbers to give a value of at least 0.5 after averaging, that group 
was omitted. The seven taxonomic groups found consistently in the 
riffles over the January to July period are plotted by abundance in 
Figure 4. In Figure 5 the average total volumes for the five months 
are plotted. Because of the large size of the species of Tipulidae 
collected, volume measurements are also given with Tipulidae omitted. 
The quantitative samples at the Valley View station and the 
average of those samples are shown in Table 8. Twelve samples were 
taken in January, but there was so little variation in the number 
of organisms that the sample size was reduced to four . 
The few samples taken on the Logan River just above the entry 
of Seven-Mile Creek are presented in Table 9. During most of the 
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sample was stored in alcohol and all preparation and analyses were 
done in the laboratory. 
In Maya drift series was taken over 12 hours, again at night, 
at a riffle just above the entry of Seven-Mile Creek. Because the 
water was too deep to wade, the nets were mounted on a board that 
could be swung to the bank for changing them. The nets were totally 
immersed as they were in the other two series, but they were not 
resting on the stream bottom. Samples were taken for one-hour 
periods. 
The high amount of particulate matter in the river makes drift 
collecting rather impractical, because it is extremely time con-
suming to pick the organisms from the samples. The particulate 
matter is so low in density that flotation methods of separating 
organisms are unsatisfactory. In the April series only the 5:00 
P.M. and 11:00 P.M. samples were completely analyzed. With all 
others of that series the samples were thoroughly mixed, poured in 
an enamel pan and divided into fourths. One-fourth of the sample 
was separated, counted, and multiplied by four. The two samples 
specified above were used as checks of this method. 
Artificial substrate analysis 
Another study involving the growth of algae on paraffin-
coated concrete spheres was done on the Logan River at the same 
time as this study (Beers, personal communication). Invertebrates 
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clinging to the spheres when the spheres were removed were preserved. 
The spheres were in the water for 16 weeks from September, 1966 to 
January, 1967. The area represented by each sphere was 339.6 square 
inches. Organisms were identified and counted from six spheres 
above Seven-Mile Creek and from six spheres below. The locations 
of the spheres are shown on the map of the area (Figure 1). 
Physical factors 
Some physical conditions of the river were measured or noted 
at the same time samples were collected. These measurements were 
made to assess the physical differences among the stations. A 
pigmy current meter was used to measure velocity . Water samples 
for oxygen analysis were taken with a Kemmerer sampler. Oxygen 
was measured using a modified Winkler technique (Standard Methods, 
1961). Depth of water w~s noted from one ' collecting period to the 
next. Water temperature was recorded with a mercury thermometer. 
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RESULTS 
Bottom sampling 
The results of qualitative sampling at Mendon Bridge are pre-
sented in Figure 2. Every group of organisms found during a col-
lecting period was given a rating of relative abundance. These 
ratings only give a general picture of changing invertebrate 
populations over a year. The sampling after January, 1967, was 
quantitative as well as qualitative. These samples were still 
given a relative rating in Figure 2, although their exact numbers 
were known. 
The smallest taxon to which a group was identified is given 
in the table. When both family name and a genus in that family 
appear, some members of the family were definitely identified to a 
given genus but another genus or other genera were identified no 
farther than family. 
Figure 3 shows the relative abundance during the year of the 
more important groups. No table is given for the qualitative 
sampling at the Valley View station because only two groups of 
organisms, Chironomidae and Oligochaeta, were found there. 
Further identification of the Chironomidae to genera was done, 
providing a basis for qualitative c omparisons between Mendon 
Bridge and Valley View . Not all specimens were included because 
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of difficulties involved in chironomid identification. Specimens 
from a sample were chosen at random to be dissected and mounted on 
slides for further identification. The list of Chironomidae genera 
found at the two stations is given in Table 1. 
Tables 2, 3, 4, 5, and 6 show the results of the monthly 
quantitative sampling begun in January, 1967, at Mendon Bridge . As 
already noted, the number of samples taken is not consistent from 
month to month because of the changing nature of the river. In 
Table 7 the samples from the five months were averaged to give a 
single value for riffle and a single value for pool for each month. 
If a taxonomic group of organisms was not found in high enough 
numbers to give a value of at least 0.5 after averaging, that group 
was omitted. The seven taxonomic groups found consistently in the 
riffles over the January to July period are plotted by abundance in 
Figure 4. In Figure 5 the average total volumes for the five months 
are plotted. Because of the large size of the species of Tipulidae 
collected, volume measurements are also given with Tipulidae omitted. 
The quantitative samples at the Valley View station and the 
average of those samples are shown in Table 8. Twelve samples were 
taken in January, but there was so little variation in the number 
of organisms that the sample size was reduced to four . 
The few samples taken on the Logan River just above the entry 
of Seven-Mile Creek are presented in Table 9. During most of the 
Table 1. Qualitative evaluation of Chironomidae genera 
Date 
July 16, 1966 
September 14, 1966 
January 19, 1967 
Mendon Bridge station 
Riffle 
Trichocladius, Aa 
Calopsectra sp. a, A 
Pool 
Chironomus (Chironomus), A 
Tanytarsus, A 
Riffle 
Hydrobaenus, A 
Tanytarsus 
Calopsectra sp. a 
Pool 
~. (Limnochironomus) 
Calopsectra sp. a 
Riffle 
Trichocladius, A 
Hydrobaenus, A 
C. (Limnochironomus) 
Valley View station 
Chironomus (Chironomus), A 
Tanytarsus 
C. (Chironomus), A 
Cricotopus, A 
Diplocladius 
Psectrocladius 
C. (Chironomus), A 
~. (Limnochironomus), A 
Criptochironomus 
Glyptotendipes 
Tanytarsus 
Calopsectra sp. b N 
~ 
Table 1. Continued 
Date 
February 23, 1967 
April 25, 1967 
Mendon Bridge station 
Riffle 
Trichocladius, A 
Hydrobaenus, A 
Pool 
~. (Limnochironomus), A 
Tanytarsus, A 
Calopsectra sp. a 
Polypedilum 
Riffle 
Trichocladius, A 
Hydrobaenus 
C. (Limnochironomus) 
Valley View station 
Cricotopus 
Psectrocladius, A 
Trichocladius 
Hydrobaenus 
C. (Chironomus) 
~. (Limnochironomus) 
Calopsectra sp. b 
Eukiefferiella 
Cricotopus 
C. (Chironomus) 
~. (Limnochironomus) 
Tanytarsus, A 
Harnischia 
aAn "A" to the side of a genus indicates that it was relatively abundant. 
N 
N 
Table 2. Number of organisms per 36 square inches collected at Mendon Bridge January 19, 1967 
Taxon Sample location and number 
Shallow riffle 
1 2 3 4 5 6 7 
Oligochaeta 4 36 18 69 60 37 14 
Hirudinea 0 0 1 0 0 1 0 
Gammarus 0 0 1 5 8 3 0 
Hydracarina 0 0 0 0 1 0 0 
Rithrogena 1 0 0 0 0 0 0 
Baetis 84 202 83 83 43 124 297 
E~hemerella 2 8 6 0 1 9 4 
Nemouridae 2 12 3 1 1 1 0 
Perlodidae 0 0 0 0 0 0 0 
Corixidae 0 0 0 0 0 0 0 
Rhyacophilidae 0 1 0 0 0 0 0 
Hydropsyche 1 6 0 0 1 7 1 
Cheumatopsyche 5 11 2 5 2 3 2 
Elmidae 1 4 3 0 0 0 0 
Tipulidae 2 1 0 0 0 0 2 
Ceratopogonidae 1 0 0 0 0 3 0 
Simuliidae 8 10 23 6 14 5 48 
Chironomidae 84 148 157 185 222 476 109 
Total volume, ml 2.10 3.05 0.30 0.30 0.35 0.65 3.40 
Minus Tipulidae 0.20 0.40 0.40 
8 
36 
0 
0 
0 
1 
128 
28 
9 
0 
0 
0 
27 
47 
10 
3 
0 
7 
165 
3.80 
l.00 
Deep 
riffle 
9 
11 
0 
0 
0 
0 
128 
26 
17 
1 
0 
0 
2 
17 
5 
1 
0 
4 
77 
l.45 
0.45 
Pool 
10 11 
18 2 
0 0 
3 2 
0 0 
0 0 
3 0 
0 0 
0 0 
0 0 
0 7 
0 0 
0 0 
0 0 
0 0 
0 0 
1 0 
1 0 
235 81 
0.15 0.05 
N 
w 
Table 3. Number of organisms per 36 square inches collected at Mendon Bridge February 23, 1967 
Taxon SamE1e location and number 
Shallow riffle DeeE riffle Pool 
1 2 3 4 5 6 7 8 9 10 11 12 
Oligochaeta 82 52 38 17 11 14 34 20 19 36 5 4.3 
Hirudinea 0 0 4 0 1 0 2 1 0 0 0 0 
Gammarus 0 0 0 1 0 1 0 0 1 0 0 0 
Rithrogena 0 1 0 0 0 1 1 1 0 0 0 0 
Baetis 241 248 168 180 97 94 259 120 0 1 1 0 
EEhemerella 20 10 14 24 4 4 37 7 0 0 0 0 
Para1eEtoEh1ebia 0 0 0 0 0 0 7 0 0 0 0 0 
Nemouridae 2 3 1 0 0 6 1 3 0 0 0 0 
Ch1oroper1idae 0 0 0 0 0 0 0 1 0 0 0 0 
Per10didae 0 0 0 0 0 6 8 1 -0 0 0 0 
IsoEer1a 0 0 0 0 1 1 0 0 0 0 0 0 
Acroneuria 2 0 3 0 0 0 0 0 0 0 0 0 
HydroEsyche 10 2 7 49 0 4 156 2 0 0 0 0 
CheumatoEsyche 6 10 8 32 0 4 253 4 0 0 0 0 
Psychomiidae 0 0 0 0 0 0 1 0 0 0 0 0 
E1midae 2 4 2 2 1 4 21 4 0 0 0 0 
Tipulidae 0 0 0 1 1 1 2 2 0 0 0 0 
Antocha 0 0 0 0 0 0 1 0 0 0 0 0 
Ceratopogonidae 0 3 3 1 0 1 0 0 0 0 0 0 
Simuliidae 8 5 3 9 6 3 25 7 0 0 0 0 
Chironomidae 141 176 388 165 108 58 245 133 98 150 106 22 
Total volume, m1 0.60 0.60 0.90 2.20 1. 70 0.50 6.70 1.40 0.25 0.20 0.05 0.15 
Minus Tipulidae 1.60 0.20 0.40 5.00 0.40 
N 
.j:'-
Table 4. Number of organisms per 36 square inches collected at Mendon Bridge March 28, 1967 
Taxon Sample location and number 
Riffle Pool 
1 2 3 4 5 6 7 8 9 10 11 12 
01igochaeta 13 15 0 0 19 20 24 12 16 7 23 7 
Hirudinea 0 0 0 0 0 0 1 0 0 0 0 0 
Gammarus 2 1 0 0 1 0 0 0 0 1 0 1 
Rithrogena 0 2 0 0 0 2 0 0 0 0 0 0 
Baetis 119 172 163 150 214 164 150 135 1 5 0 1 
El2hemerella 7 12 11 3 18 16 44 4 0 0 0 1 
Paraleptophlebia 0 0 0 0 0 0 0 2 0 0 0 0 
Coenagrionidae 0 0 0 0 0 0 0 0 0 0 0 1 
Nemouridae 0 1 0 0 0 0 1 0 0 0 0 0 
Chloroperlidae 0 0 0 0 1 0 0 0 0 0 0 0 
Perlodidae 0 0 1 0 1 3 1 0 0 0 0 0 
Isol2erla 0 3 0 0 0 0 0 2 0 0 0 0 
H:i:drol2s:i:che 0 1 2 0 4 3 40 6 0 0 0 0 
Cheumatol2s:i:che 0 5 12 1 11 42 55 8 0 0 0 0 
Elmidae 0 0 1 0 2 7 6 0 0 0 0 0 
Tipulidae 0 3 1 0 0 1 0 0 0 1 0 0 
Ceratopogonidae 0 1 0 0 3 0 1 0 0 0 0 0 
Simuliidae 27 55 206 50 4 49 4 29 0 0 0 0 
Chironomidae 81 115 123 79 264 148 322 122 225 276 80 267 
Total volume, ml 0.25 6.60 1.10 0.50 0.70 1.05 1.60 0.40 0.40 2.00 0.10 0.15 
Minus Tipulidae 0.60 0.90 0.85 0.70 
N 
VI 
Table 5. Number of organisms per 36 square inches collected at Mendon Bridge April 25, 
Taxon Sample location and number 
Riffle 
1 2 3 4 5 6 7 
Oligochaeta 0 3 10 74 0 0 0 
Hirudinea 0 0 1 0 0 0 0 
Gammarus 0 0 0 2 0 0 0 
Rithrogena 1 0 0 0 0 1 0 
Baetis 75 41 94 136 59 168 10 
Eehemere11a 1 1 2 18 3 8 1 
Per10didae 0 0 1 0 1 0 1 
Isoeer1a 0 0 0 3 0 0 0 
Acroneuria 0 0 1 0 0 0 0 
Hydroesyche 0 3 2 7 2 9 1 
Cheumatoesyche 0 0 5 13 0 4 0 
E1midae 0 0 0 1 0 2 0 
Tipulidae 1 2 2 0 0 1 0 
Ceratopogonidae 0 0 1 1 0 0 0 
Simuliidae 11 6 3 10 60 171 15 
Chironomidae 22 7 38 113 15 43 26 
Stratiomyiidae 1 0 0 0 0 0 0 
Empididae 0 0 0 0 0 1 0 
Total volume, m1 0.50 1.00 0.50 0.80 0.30 1.00 0.15 
Minus Tipulidae 0.20 0.10 0.80 
1967 
8 
4 
0 
0 
0 
122 
4 
3 
2 
0 
7 
5 
0 
1 
0 
18 
54 
0 
0 
1.50 
0.45 
N 
(J'\ 
Table 6. Number of organisms per 36 square inches collected at Mendon Bridge July 15, 1967 
Taxon Sample location and number 
Riffle 
1 2 3 4 5 6 7 8 
Oligochaeta 0 22 5 22 32 15 10 11 
Hirudinea 0 0 0 0 0 1 0 0 
Hydracarina 0 0 0 0 0 1 0 0 
Cinygma 1 0 0 6 3 3 3 6 
Baetis 28 69 156 101 181 133 61 162 
EEhemere11a 3 0 0 0 0 1 1 0 
IsoEerla 0 1 1 0 0 0 0 0 
Rhyacophil idae 0 1 0 0 0 0 0 0 
HydroEsyche 2 2 1 0 3 2 2 1 
CheumatoEsyche 0 0 1 0 3 0 0 0 
Brachycentridae 1 0 0 0 0 0 0 0 
Elmidae 1 0 0 0 3 1 2 1 
Ceratopogonidae 0 0 1 0 2 0 0 0 
Simuliidae 0 3 2 1 1 0 0 0 
Chironomidae 10 29 70 128 128 117 80 145 
Empididae 1 0 0 0 0 0 0 0 
Total volume, ml 0.10 0.15 0.05 0.10 '0.20 0.10 0.05 0.05 
N 
-...J 
Table 7. Average number of organisms per 36 square inches collected at Mendon Bridge, 1967 
Taxon Date and location 
January 19, 1967 February 23, 1967 March 28, 1967 
Riffle Pool 
April 25, 1967 July 15, 1967 
Rifflea Pool Riffle Pool 
Oligochaeta 
Hirudinea 
9ammarus 
Cinygma 
Rithrogena 
Baetis 
Ephemere11a 
Paraleptophlebia 
Nemouridae 
Acroneuria 
Perlodidae 
Isoperla 
Corixidae 
Hydropsyche 
Cheumatopsyche 
Elmidae 
Tipulidae 
Ceratopogonidae 
Simuliidae 
Chironomidae 
Total volume, ml 
29 
2 
1 
o 
o 
130 
16 
o 
8 
o 
o 
o 
o 
18 
8 
4 
2 
1 
11 
159 
1. 71 
10 
o 
2 
o 
o 
2 
o 
o 
o 
o 
o 
o 
4 
o 
o 
o 
o 
o 
o 
158 
0.10 
34 
1 
o 
o 
1 
176 
26 
1 
2 
1 
2 
o 
o 
28 
40 
5 
1 
1 
8 
177 
1.83 
Minus Tipulidae 0.45 1.21 
26 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
94 
0.16 
aShallow riffle samples and deep riffle samples are 
bCorixidae were observed in pools in July but could 
cSimuliidae were abundant in July on large rocks in 
13 13 
o 0 
o 0 
o 0 
o 0 
158 2 
14 0 
o 0 
o 0 
o 0 
1 0 
1 0 
o 0 
7 0 
17 0 
2 0 
1 0 
1 0 
53 0 
157 212 
1.53 0.66 
0.73 0.34 
averaged together. 
Riffle Riffle 
11 
o 
o 
o 
o 
88 
5 
o 
o 
o 
1 
1 
o 
4 
3 
o 
1 
o 
37 
40 
0.72 
0.41 
15 
o 
o 
2 
o 
111 
1 
o 
o 
o 
o 
°b o 
2 
1 
1 
o 
o 
lC 
87 
0.10 
not be sampled accurately with Ekman dredge. 
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FIGURE 5: MONTHLY FLUCTUATIONS OF TOTAL VOLUME OF 
RIFFLE ORGANISMS PER 36 SQUARE INCHES AT 
MENDON BR I DGE, 1967. 
Table 8. Number of organisms per 36 square inches collected at Valley View station, 1967 
Average 
number of 
Date Taxon Samele number organisms 
1 2 3 4 5 6 7 8 9 10 11 12 
January 19, 1967 
Oligochaeta 1 9 16 6 4 0 2 1 7 0 6 0 4 
Baetis 0 1 1 0 0 0 0 0 0 0 0 0 
--
Chironomidae 31 29 44 46 33 29 37 22 22 16 25 37 31 
February 23, 1967 
Oligochaeta 17 6 1 3 7 
Chironomidae 166 106 34 56 90 
March 28, 1967 
Oligochaeta 10 9 0 0 5 
Chironomidae 20 27 13 9 17 
April 25, 1967 Oligochaeta 0 4 1 1 2 
Chironomidae 16 8 35 21 20 
July 15, 1967 
Oligochaeta 49 63 39 36 47 
Baetis 1 0 0 0 
Chironomidae 1 7 11 22 10 Vol 
t-' 
Table 9. Number of organisms per 36 square inches collected above entry of Seven-Mile Creek, 1967 
Date Taxon SamEle number Sampling device and 
1 2 3 4 Average habitat 
March 28, 1967 Ekman dredge 
Oligochaeta 1 0 0 0 0 Pools 
Chironomidae 19 12 3 11 14 
Baetis 2 1 0 1 1 
April 25, 1967 Ekman dredge 
Chironomidae 180 180 Deep riffle 
Baetis 2 2 Gravel bottom 
July 26, 1967a 
Oligochaeta 38 24 80 24 42 Surber sampler 
Hydracarina 1 0 0 0 0 Shallow riffle 
Cin~ 0 3 3 1 2 Rocky bottom 
Baetis 78 125 116 81 100 
EEhemerella 0 1 1 1 1 
IS£E.erla 2 1 3 11 4 
HydroEsyche 3 1 2 1 2 
CheumatoEsyche 6 0 6 0 3 
Elmidae 1 10 2 2 4 
Simuliidae 4 8 0 5 4 
Chironomidae 87 39 53 22 50 
w 
aThe July 26 collections were taken in approximately the same place as the April 25 collections. N 
33 
year the river was too high in that area to use a Surber sampler and 
too swift for an Ekman dredge. 
Drift sampling 
Results of drift collections are given in chronological order in 
Tables 10, 11, and 12. Only two groups of organisms were found hourly 
in the drift, Baetis and Chironomidae. The drift rates for these two 
are plotted for each collecting period in Figures 6, 7, and 8. 
Artificial substrate analysis 
Table 13 presents information gained from the concrete sphere 
analysis. The spheres were in the river for 16 weeks from September 
to January. Analysis of invertebrates on them serves as a comparison 
between upstream and downstream, and as a check on other sampling 
techniques at both stations. It is realized that sphere populations 
differ somewhat from the populations in the natural substrate of an 
area. These variations will be discussed later. Volumes of inverte-
brates on the spheres are plotted against distance between stations 
in Figure 9. 
Physical factors 
In addition to biological samples some physical data were taken 
as part of this study (Table 14). Oxygen content and water temper-
ature were measured at the time of collecting invertebrates. Current 
was measured with a pigmy current meter. Data on water discharge in 
Table 10. Combined number of organisms collected in three 6-inch by 6-inch drift nets at 
Mendon Bridge, October 28-29, 1966 
Taxon Time 
A.M. P.M. A.M. 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.. .. .. .. .. .. .. .. .. . . .. .. .. .. .. .. .. .. . . .. . . .. .. . . 
0-- 0 .--I N .--I N C""l ..;t Lrl \0 r-- <Xl 0-- 0 .--I N .--I N C""l ..;t Lrl \0 r-- <Xl 
.--I .--I .--I .--I .--I .--I 
Oligochaeta 0 1 2 0 0 2 1 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2 0 
Hirudinea 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Gamrnarus 3 4 3 2 9 3 3 3 3 4 5 3 2 0 2 2 0 0 0 0 0 1 0 0 
Hydracarina 0 3 1 2 10 15 26 15 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 
Baetis 11 2 2 1 29 7 2 2 0 2 19 15 10 6 20 18 3 7 3 8 9 14 3 0 
EEhemere11a 1 5 0 1 9 0 2 0 0 0 2 1 0 0 0 0 0 0 0 0 0 1 0 0 
Para1eEtoEh1ebia 0 1 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 1 0 0 
CentroEtilum 0 3 1 0 0 0 0 0 0 0 2 7 2 0 0 0 1 1 1 0 0 2 1 0 
Coenagrionidae 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 
IsoEer1a 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
Corixidae 3 1 0 1 1 0 2 0 0 0 5 5 3 0 1 1 0 1 0 0 0 0 1 0 
Rhyacophilidae 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
H:r:droEs:r:che 0 2 2 2 1 1 2 1 0 1 3 5 0 3 1 0 0 0 0 1 0 1 0 0 
CheumatoEs:r:che 3 1 0 0 8 2 1 1 0 o 10 16 5 2 7 0 1 1 1 4 0 2 0 0 
Psychomyiidae 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
Haliplidae 0 0 0 0 1 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
E1midae 1 0 2 1 1 0 1 2 0 0 2 4 0 0 0 1 0 0 0 0 0 0 0 0 
Tipu1idae 1 0 0 0 6 0 0 0 0 0 1 0 0 0 0 0 0 0 o · 0 0 0 0 0 
Simuliidae 3 3 0 0 1 0 2 2 0 0 2 2 2 0 1 2 0 1 0 1 0 0 2 0 
Chironomidae 23 43 50 21 33 39 37 36 14 11 20 16 7 2 8 8 10 9 7 11 15 12 5 19 
Ph~ 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
V> 
. .j::--
Table 11. Number of organisms collected in three 6-inch by 6-inch drift nets at Mendon 
Bridge, April 7-8, 1967 
Taxon Time 
P.M. A.M. 
0 0 0 
0 , 0 0 0 0 ("f') ("f') ("f') 0 0 0 0 0 0 ("f') ("f') ("f') ("f') ("f') .. .. .. ("f') ("f') ("f') ("f') ("f') ("f') 
.. .. 0 .--I N .. .. 
lI") 
-.0 r-- <Xl (J\ .--I .--I .--I .--I N ("f') ..j" lI") 
-.0 
I I I I I I I I I I I I I I 
lI") 
-.0 r-- <Xl (J\ 0 .--I N .--I N ("f') ..j" lI") -.0 
.--I .--I .--I 
Oligochaeta 21 16 0 0 4 0 8 0 12 20 12 8 0 8. 
Hirudinea 0 0 0 0 4 4 0 0 0 0 0 0 0 0 
Gammarus 7 12 8 56 24 12 22 12 4 20 12 12 4 4 
Hydracarina 0 4 0 0 0 0 0 0 0 0 0 0 0 0 
Baetis 133 248 596 1200 784 984 777 968 488 744 988 824 828 996 
Eehemere11a 2 0 4 4 0 4 4 0 16 4 12 0 0 4 
Paraleetoehlebia 0 0 0 0 0 4 0 0 0 0 0 0 0 0 
Siehlonurus 0 0 0 4 8 8 1 0 4 0 0 0 4 0 
Coenagrionidae 1 0 4 0 16 12 8 0 0 8 0 4 0 0 
Isoeerla 0 0 0 0 4 0 0 0 0 0 0 0 0 0 
Chloroperlidae 0 0 0 4 0 0 3 0 4 0 4 0 0 0 
Corixidae 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
Rhyacophilidae 0 0 0 0 0 4 0 0 0 0 0 0 0 0 
Hzdroeszche 0 4 0 4 0 4 5 0 0 16 4 0 4 0 
Cheumatoeszche 0 0 0 12 28 36 11 4 4 8 8 4 24 8 
Haliplidae 0 0 0 4 0 0 2 0 0 0 4 0 0 0 
Dytiscidae 0 0 0 0 0 0 0 0 0 0 0 4 0 0 
Elmidae 0 0 0 4 0 0 3 0 0 0 0 0 4 4 
Ceratopogonidae 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
Simuliidae 2 20 8 32 24 36 13 8 4 44 12 12 16 4 
Chironomidae 279 728 724 664 712 600 411 440 372 412 412 252 300 276 
Stratiomyiidae 1 0 0 0 0 0 1 0 0 0 4 0 4 0 w V1 
Empididae 0 4 0 0 4 8 2 0 4 0 0 4 0 0 
Total volume, ml 0.65 1.60 2.00 4.00 4.80 4.00 2.45 2.80 1.60 3.00 3.20 2.60 2.60 2.20 
Table 12. Number of organisms collected in three 6-inch by 6-inch drift nets above 
Seven-Mile Creek entry, May 5-6, 1967 
Taxon Time 
P.M. A.M. 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
.. .. .. .. .. .. . . .. . . .. .. . . 
'" 
l"- cc 0' 0 .-l N .-l N ("") ~ L{") 
.-l .-l .-l 
Oligochaeta 8 6 15 19 7 4 5 0 0 5 7 2 
Gammarus 1 1 3 0 6 3 1 1 0 0 2 0 
Baetis 56 29 70 267 240 254 151 168 200 212 317 300 
EEhemerella 1 0 0 3 2 3 1 2 6 4 4 4 
LeEtoEhlebia 0 0 0 0 1 0 1 0 1 0 0 0 
ParaleEtoEhlebia 0 0 0 0 1 1 0 0 0 0 0 1 
Coenagrionidae 1 0 0 1 4 2 1 4 4 2 1 1 
Perlodidae 0 1 0 0 1 2 0 0 3 0 1 0 
Chloroperlidae 0 0 0 0 1 0 1 1 0 0 0 0 
Corixidae 0 0 0 1 0 0 0 0 0 0 0 0 
HydroEsyche 0 3 1 4 4 5 0 1 2 3 1 0 
CheumatoEsyche 0 0 1 5 7 6 4 3 2 2 3 2 
Psychomyiidae 0 0 0 0 0 0 1 0 0 0 0 1 
Dytiscidae 0 0 0 0 4 2 0 1 0 1 0 0 
Elmidae 0 0 0 0 1 4 1 2 3 0 1 0 
Tipulidae 0 0 1 0 0 0 0 0 0 0 0 0 
Ceratopogonidae 0 0 0 0 0 1 0 0 0 0 0 0 
Simuliidae 5 6 5 29 29 10 4 8 3 5 4 7 
Chironomidae 60 71 99 88 185 120 53 22 37 13 12 18 
Empididae 0 0 0 0 1 0 0 0 0 0 0 0 
Total volume, ml 0 . 25 0.15 0.20 0.80 1.20 1.05 0.45 0.45 0.65 0.65 1.00 0.70 LV 
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Table 13. Number of organisms found on concrete spheres 
Taxon Station number 
Above Seven-Mile Creek entry Below Seven-Mile Creek entry 
1 2 3a 4 5 6 7 8 9 10 11 12 
Oligochaeta 0 0 0 0 0 0 25 0 0 4 0 0 
Hirudinea 0 0 0 1 0 0 0 0 0 0 0 0 
Baetis 5 0 2 0 0 1 0 0 0 0 0 0 
Eehemere11a 0 2 0 0 0 1 0 0 0 0 0 0 
Perlodidae 0 1 0 0 0 0 0 0 0 0 0 0 
Hydropsyche 4 17 0 0 5 6 0 4 0 0 0 0 
Cheumatoesyche 10 15 5 4 12 8 0 1 0 0 0 0 
Haliplidae 0 0 0 0 0 0 1 0 0 0 0 0 
Elmidae 1 0 0 0 0 1 1 0 0 0 0 0 
Ceratopogonidae 0 0 0 0 0 0 1 0 0 0 0 0 
Simuliidae 28 291 30 32 21 10 0 2 1 0 0 0 
Chironomidae 910 309 694 672 756 1190 357 479 493 360 122 83 
Empididae 0 0 0 0 0 1 0 1 0 1 0 0 
Total volume, ml 0.75 0.85 0.50 0.55 0.50 0.75 0.20 0.30 0.25 0.20 0.10 0.05 
aRepresents an area of only 204.9 square inches; whereas, all other stations are 339.6 square 
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fiGURE 9: TOTAL VOLUME OF ORGANISMS ON CONCRETE 
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Figure 10 were obtained from the U.S. Geological Survey. A metering 
station is maintained by the U.S.G.S. at Mendon Bridge. No current 
reading was ever measureable using the pigmy current meter at the 
Valley View station. 
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appearance, high abundance, and rapid maturation. The shortest nymphal 
life reported is for Callibaetis (Burks, 1953; Edmunds, 1957). The egg 
to adult period in this genus is five to six weeks. It may be that 
some species of Tricorythodes have an even shorter nymphal life. Lyman 
(1955) reports finding Tricorythodes adults twice in a study done over 
four consecutive summers on Douglas Lake, Wisconsin. The emergence 
period was very short; and he never found nymphs although he sampled 
every two weeks. In this study no Tricorythodes nymphs were collected 
on July 5, but by July 16 they were abundant, and sometime between 
July 27 and August 3 they disappeared. Collections the following year 
on July 15 and July 25 revealed no Tricorythodes nymphs. 
Only two genera of mayflies, Baetis and Ephemerella, were found in 
appreciable numbers during the winter months. Baetis was far more 
abundant than Ephemerella and was found during every collecting period. 
The development of Baetis follows the second of the two ephemeropteran 
life history types described by Hartland-Rowe (1964). The eggs laid in 
the summer hatch soon afterwards. The larvae reach a certain size dur~ 
ing the fall, and then stop growing during the winter. With Baetis 
the body size seemed constant through the winter until April when the 
nymphs were greatly enlarged and darkened. Nothing so definite was 
observed with Ephemerella. It was noted in March, 1967, and July, 
1967, that two distinct sizes of Ephemerella were present. 
In the order Plecoptera, Acroneuria and Isoperla were found in 
high numbers throughout the summer, 1966 . A gradual increase in size 
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was evident in both genera from week to week until early September when 
for some reason they disappeared entirely. It may have been the emer-
gence period (Caufin, Nebeker, and Sessions, 1966); although, no 
adults were seen and there was no hatch of nymphs later in the year. 
In addition to Plecoptera, Corixidae also disappeared in October. 
Its disappearance is more easily explained than that of Plecoptera. 
By October the water had risen enough to eliminate larger pools al-
though small pools at the stream edges were still present. Corixidae 
were collected occasionally in low numbers in these smaller pools. 
Other important components of the invertebrate community in the 
summer, 1966, were two caddisfly genera, Hydropsyche and Cheumatopsyche. 
They occupied the same habitat and were equally abundant. Minckley 
(1963) reported a similar situation in a spring stream where they were 
found in the same parts of the creek and ate similar foods. In this 
study the two caddisflies exhibited a preference for larger rocks in 
the swifter areas of the stream. 
Again, as with Isoperla and Corixidae, a decrease in abundance 
of Hydropsyche and Cheumatopsyche occurred in the fall. Likewise, a 
similar decrease occurred in two groups of Diptera, Simuliidae and a 
genus of Chironomidae, Calopsectra. Thus, six of the eight consis-
tently abundant groups either disappeared completely or were greatly 
reduced in numbers during a six-week period from September to mid-
October (Figure 3). The higher water discharge in the area (Figure 
10), although it was far below flood levels and no apparent bottom 
scouring occurred, was evidently enough to affect these six groups. 
The similar habits of Hydropsyche, Cheumatopsyche, Calopsectra, and 
Simuliidae may be a partial clue. The first two attach shelters of 
small pebbles to the rock. They spin a net in front of the shelters 
to catch food material in the current . Calopsectra also builds an 
attached case, but of silt particles with extensions on the front of 
it on which to attach a net. And the Simuliidae adhere to the rock 
with a posterior attachment disc. All four are found on or near the 
top of rocks, not under them where current may be greatly reduced 
(Eriksen, 1964). It is realized that they occupy somewhat different 
positions on a rock, and so are affected differently by the current. 
But all four may be more affected by changes in current than are, 
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for example, the Baetis and other Chironomidae (non-case building) 
that appear able to withstand the stronger currents (Figures 2 and 3). 
The latter two groups have no special devices for attachment, and 
so probably must rely on calmer, interstitial spaces in the micro-
habitat. 
In considering the disappearance of Isoperla and Acroneuria from 
the fall river samples two factors should be analyzed: their flattened 
body shape and their position in the habitat . The theory that 
flattened body form is a distinct advantage to invertebrates living in 
swift currents has long been accepted by biologists (Coker, 1954; 
Hynes, 1960; Ruttner, 1953). Nielson ( 1950) in a convincing argument 
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takes exception to the theory for several reasons. He emphasizes 
that the flattest organisms are found in lakes, under stones, and in 
sheltered bays of running water. He questions the effectiveness of 
dorsal flattening in withstanding current action, noting that when 
the theory was introduced by Steinmann in 1907, it was thought that 
currents were laminar. Since then it has been found that currents 
are turbulent. In addition to exerting a downward force, which would 
more firmly press a flattened animal to a rock, current also has an 
upward suction. In this suction flat bodies with greater exposed 
surface area would be at a disadvantage. Nielson (1950) cites the 
example of flat rocks being more easily moved in a stream than round 
ones. The disappearance of Isoperla and Acroneuria when current velo-
city increased in the Logan River, coupled with the thriving survival 
of two rounded forms, Baetis and Chironomidae, makes Nielson's theory 
seem quite plausible. 
In another section of the same paper, Nielson (1950) defines 
invertebrate fauna living on bare, smooth stones in a current of at 
least 50 cm/sec (which he thinks is the low level of swift-flowing 
water) as torrential fauna. In a list of torrential fauna of northern 
Europe he includes Simuliidae and Hydropsyche. Although no current 
reading is available for summer 1966, Figure 10 shows that the dis-
charge was low and a current reading made in September, 1966 was 39 
cm/sec, lower than Nielson's definition of torrential. While in the 
fall and winter it was around 86 cm/sec, well above his lower limit 
for torrential streams. 
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It appears that the Mendon Bridge organisms, although some are 
closely related to those described by Nielson, are not truly torren-
tial fauna capable of withstanding higher currents. Figure 10 shows 
that the monthly discharge at Mendon Bridge was atypically low in the 
summer of 1966. Available moisture was low in the spring of 1966, 
and water was being used in high amounts for irrigation above Mendon 
Bridge. The disappearance of invertebrates in the fall (1966) and 
their failure to be re-established the following summer (1967) indi-
cates that the invertebrate populations during the 1966 summer were 
probably of a different composition from those during higher dis-
charge. After the spring flooding in 1966 (although not as high as 
1965 or 1967) the bottom was nearly devoid of invertebrates. It was, 
therefore, ideal for rapid repopulation when the water was suddenly 
lowered for irrigation the first of June . Mac an (1963) reports that 
greater variety and numbers are expec ted when an area is initially 
repopulated. 
Chironomidae analysis 
As mentioned previously, one of the objectives of the project 
was to make a comparison between the inver tebrates at the Mendon Bridge 
station and the Valley View station in order to assess the influence of 
pollution from Seven-Mile Creek . Soon after sampling began it was 
recognized that differences in fauna between the two stations (and 
51 
between the whole stream above Seven-Mile Creek and that portion below 
it) could not simply be attributed to pollution because the two areas 
are so different physically (see Description of Area). Whether 
pollution were present or not below Seven-Mile Creek, most of that 
lower portion of the river would not be suitable habitat for fast 
current dwellers. Since the only groups found at the Valley View 
station were oligochaetes and chironomids, they alone would have to 
serve as a comparison with the upper station. Several species of 
oligochaetes were collected . but only Limnodri1us hoffmeisteri, the 
most cosmopolitan of all aquatic worms (Bringhurst, 1966a) was iden-
tified, and it was found at both stations. The oligochaetes, then, 
must be eliminated in the comparison for lack of sufficient identi-
fication. 
Chironomid identification was made to genera from collections 
taken from the two stations in July, September, January, February, 
and April. This procedure meant that collections were identified 
once in each of the four seasons but not on a weekly or monthly ba-
sis. A rough estimate of abundance was made on the samples 
examined. Only the most abundant groups are specified (Table 1). 
On July 16, 1966, the same species of Chironomus (Chironomus) and 
Tanytarsus were found in pools at Mendon Bridge and the Valley View 
station. But at Mendon Bridge both genera were abundant and in 
fairly equal numbers; whereas, at Valley View~. (Chironomus) was 
dominant. In lake work it has long been accepted that a Tanytarsus 
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community represents a clean water, high oxygen habitat and a Chironomus 
community, a more eutrophic situation (Brundin, 1958). Brinkhurst 
(1966a) reports a study of a polluted stream in which the only two 
species of Chironomidae present were of the genus ~. (Chironomus), 
both known to be tolerant to several kinds of pollution. Hynes (1960), 
too, documents the dominance of ~. (Chironomus) over other Chironomidae 
in polluted rivers. A study by Gaufin and Tarzwell (1955) in a 
polluted section of Lytle Creek revealed high numbers of Chironomus 
decorus with only one, two, or three (depending on station) other 
genera of Chironomidae present and these in very small numbers. 
Tanytarsus was found only at the uppermost station above the sewage 
outfall. Because both Tanytarsus and Chironomus appeared at both 
stations there is no clearcut evidence that the chironomid habitat 
is significantly different at the Valley View station . Oxygen mea-
surements taken in 1967 (Table 14) revealed somewhat lower amounts 
of oxygen at the Valley View station. It is not known whether the 
slightly lower oxygen concentrations were a reflection of very slow 
current or of pollution. 
In September ~. (Chironomus) was the only genus found at Valley 
View. The composition of pool chironomids at Mendon Bridge was 
totally different from that in July. By January the Valley View 
station was supporting a diverse population of chironomids consis-
ting of nine different gener a. 
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A wide variety of species of Chironomidae combined with the 
low numbers of oligochaetes (Table 8) do not tend to indicate 
pollution (Brinkhurst, 1966b; Dean, 1964; Gaufin and Tarzwell, 1956). 
Several researchers have made the point that the presence of many 
species in low numbers indicates healthy conditions while a few 
species in high numbers suggest pollution. Patrick (1950) found in 
a Pennsylvania study that the healthy creeks (or creek sections) 
had a wide variety of species of diatoms, green algae, fish and 
invertebrates. And no one of the species was represented by a great 
number of individuals. Her studies in polluted streams in the same 
area showed a great reduction in species number, but a large increase 
in numbers of individuals of the few most tolerant species. She 
stressed that the lack of competition among the few tolerant forms 
enables them to attain high abundance. 
Because a few species of Tubificidae (Oligochaeta) are es-
pecially tolerant to pollution (Brinkhurst, 1966a; Dean, 1964; and 
Gaufin and Tarzwell, 1956), their numbers combined with the number 
of other species present, are important in indicating the quality of 
the water. Whether or not pollution from Seven-Mile Creek is affecting 
the invertebrate populations will only be known from a follow-up 
study to compare with this one. 
The number of oligochaetes at the Valley View station is ex-
ceedingly low which according to Brinkhurst (1966a) could indicate 
some form of pollution. He states that, 
The presence of a diverse oligochaete fauna in the 
absence of a normal complement of arthropods may well 
suggest damaging levels of insecticides in the water, 
whilst the reverse situation possibly indicates the 
presence of poisonous ions. (Brinkhurst, 1966, p. 858). 
The condition of a "normal complement of arthropods" is surely met 
in the wide variety of Chironomidae present at the Valley View 
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station. But whether or not a "diverse oligochaete fauna" is present 
is truly not known for two reasons. One, already discussed, is the 
great difficulty encountered in identifying oligochaetes. The other 
is the problem of sampling oligochaetes. Berg (1938, in Brinkhurst, 
1966a) emphasizes the need for a sampling device that penetrates 
deeply into the sediments because oligochaetes are capable of 
burrowing quite far. A much more extensive study of oligochaetes 
would have to be done at the Valley View station before reaching the 
conclusion that the presence of poisonous ions is limiting their 
diversity and numbers. 
Brinkhurst (1966a) has also reported a case of mutual exclusion 
between oligochaetes and Chironomus. When one group was present in 
high numbers the other was suppressed. Neither group was found in 
high numbers at the Valley View station, and so it is unlikely that 
this explanation is a reason for the small oligochaete populations . 
There is a large qualitative and quantitative difference between 
the chironomid populations at Mendon Bridge and at Valley View. Of 
the thir'teen genera found at the Valley View station over the year 
only six were also found at Mendon Bridge and one of these, Calopsectra, 
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was clearly a different species. The two consistently abundant riffle 
chironomids at Mendon Bridge, Trichocladius and Hydrobaenus, were 
never found in the pools. A f.ew specimens of Trichocladius and 
Hydrobaenus were found only once at the Valley View station in February. 
The remaining chironomids, ~. (Chironomus), ~. (Limnochironomus) and 
Tanytarsus were found in abundance at both stations at various times 
during the year. 
Minckley (1963) in a study on Doe Run, an unpolluted spring 
stream, reports identifying 15 species of Chironomidae with a possi-
bility of more present. He stresses the lack of data on the ecology 
of Chironomidae because of taxonomical problems in North America as 
well as the difficulty in identifying them. Interestingly, several 
of the genera he reported were also present in this study area. He 
found Psectrocladius and Trichocladius generally distributed in the 
stream usually in swift waters. Associated with submerged vegetation 
• 
in Doe Run were Calopsectra, ~. (Chironomus) and~. (Limnochironomus). 
Another and different species of ~. (Limnochironomus) was found only 
in one area in pool habitats. Tanytarsus and Criptochironomus were 
in a marl riffle, and Glyptotendipes was in pools throughout the 
stream. 
Quantitative analysis 
Quantitative sampling in January revealed consistently high 
numbers of organisms in only two groups, Baetis and Chironomidae 
(Table 2). Although 12 samples were taken at Mendon Bridge in 
January, one was discarded because of equipment failure revealed 
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later in lab analysis. The two samples taken in the main channel 
(deep riffle) indicated a need for this stratification. As seen in 
Table 2, Ephemerella, Neumouridae, Hydropsyche, and Cheumatopsyche 
occurred in higher numbers in the deep riffles than in the shallow 
riffles. The deep riffles had larger rocks than the shallow riffles 
which may account for this distribution. These four groups apparently 
prefer living on larger substrate materials. A study of Wene and 
Wickliff (1940) using wire baskets filled with different types of 
stream bottoms showed that large rubble in a riffle produces a 
population increase in invertebrates as compared with medium rubble. 
Quantitative evidence for the same finding in my study is given in a 
later dicussion. 
The third stratification, that of pool, was necessary after 
examining samples 10 and 11 (Table 2). Pools were suitable habitat 
for little besides Chironomidae, but these occurred in fairly high 
numbers. Since riffles and pools are quite evently distributed from 
Mendon Bridge to Seven-Mile Creek, a complete picture of the inver-
tebrates would not be given by sampling only in riffles. Cummins 
(1962) points out that the finer the stratification, the smaller the 
variance from sample to sample. The results of the January samples 
indicated that four samples were necessary from each of the three 
main habitat types. Unfortunately, the rising river made this plan 
possible only in February. 
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The February samples had by far the highest number of organisms 
of the five months of quantitative sampling (Table 3 and 7 and Figure 
4). One sample in particular, sample 7 (Table 3) was unusual. There 
were no known errors made in collecting, but there were two rather 
large rocks in the sample. Numbers of Hydropsyche, Cheumatopsyche, 
Elmidae, and Simuliidae were especially high. Because Hydropsyche 
and Cheumatopsyche are large organisms, the total volume for sample 
7 was extraordinarily high even without Tipulidae included. 
By March the water had begun to rise (Figure 10) making the main 
channel too deep and swift to sample, and so eight samples were taken 
from shallow riffles. Simuliidae numbers (Table 4) rose sharply in 
March while the other six consistent groups fell slightly in numbers. 
In April all seven groups diminished, some abruptly (Figure 4), 
as the water rose higher (Figure 10). Because of the flooding, the 
bottom was scoured at Mendon Bridge eliminating the larger rocks. 
Only smaller rocks, one to two inches in diameter, and pebbles re-
mained. As a result, the samples contained less substrate and fewer 
organisms. Gaufin (1959) reports the same finding for the Provo River, 
Utah. For three years he collected the lowest yearly numbers from 
April through June. Several other studies have cited examples of 
invertebrates being washed away or destroyed by flooding (Jones, 1951; 
Maitland, 1965; Moffett, 1936; Roos, 1957). Moffett (1936) concluded 
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from his study that the stream bottom fauna did not fully recover for 
three months after flooding. In this study the substrate appeared to 
have recovered by July 15, approximately 2 weeks after the water 
receded. The stream was the same level it had been during the fall 
before, and large rocks, several inches in diameter, were re-esta-
blished. 
Had collecting been possible in May and June during the peak of 
the flooding (Figure 10), the downward trend of organisms numbers 
shown in Figure 4 would have probably been even more pronounced. 
Chironomidae and Baetis would have fallen below their April mean of 
40 and 88 respectively, and the other five groups may not have been 
present at all. By July, Chironomidae, Baetis, and Oligochaeta were 
increasing. Simuliidae were abundant on the largest substrate but 
there was no way to make an objective quantitative measure of them, 
and so their numbers are not plotted in Figure 4 beyond April. They 
were definitely at their highest level in July. The same situation 
occurred with Corixidae. They could be clearly seen in the pools, 
but they were able to escape the Ekman dredge. Two other genera, 
Iron and Paraleptophlebia, also presented problems in quantitative 
sampling. In Figure 2, these genera obtain high ratings which would 
mean they should also appear in the quantitative sampling (Table 7) 
but do not because of the sampling problem. Both were found in 
fairly high numbers just along the stream edge in riffles with little 
current. This preference for slower riffles might be another 
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indication that the populations of the summer before were dependent 
on the low water and could not survive in higher currents (previously 
discussed). 
From the quantitative samples volumes were estimated as well as 
numbers. The total volumes for each month (Figure 5) follow roughly 
the same line as do Baetis and Chironomidae numbers (Figure 4). This 
trend is anticipated since Baetis and Chironomidae comprise the largest 
portion of the samples. However, in July when the numbers of these 
two groups rise, the mean total volume of the samples drops. The 
small size of the newly hatched chironomids and Baetis accounts for 
this drop in volume. Hatches of mayflies, presumably Baetis since 
they were the only mayflies present in high numbers in that area, 
were observed in April, and swarms of Chironomidae adults were seen 
in March and April. 
Besides the quantitative samples taken at Mendon Bridge and 
Valley View station, a few quantitative samples taken above the entry 
of Seven-Mile Creek in March, April, and July revealed startling 
changes in invertebrate populations during that time (Table 9). In 
April the bottom was severely scoured and gravelly. It was too deep 
to use the Surber sampler. One sample was taken with the Ekman dredge 
which works poorly in gravel. The Chironomidae numbers were quite 
high and all specimens were very small, apparently a recent hatch. 
By July the water at the riffle was only a few inches deep and the 
variety of organisms had greatly increased although Chironomidae 
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numbers were much lower. By comparing Mendon Bridge in July (Table 
6) to the Seven-Mile Creek station (Table 9), it is apparent that 
wider diversity of organisms was present at Mendon Bridge, but that 
higher numbers of some groups were collected at the Seven-Mile station. 
Oligochaeta, Isoperla, and Elmidae were higher at the latter station 
while the other groups found at both stations were about equal in 
numbers. The exception was Chironomidae, found in higher numbers at 
Mendon Bridge. Current readings taken wi th a pigmy current meter at 
both stations on July 26, 1967 were the same . 
Drift analysis 
Perhaps the most noticeable feature in the data of the three 
drift collections is that the collections reflected the conditions of 
the river (Tables 10, 11, and 12). In the Oc tober 28 and 29 collections 
very few drift organisms were collected (Table 10), which may indicate 
the sharp rise in river discharge beginning in September . By the end 
of October, discharge had leveled to its steady winter amount. The 
invertebrate populations that were affected by the higher water had 
by this time been eliminated or reduc ed . Since no quantitative 
bottom samples had yet been taken, no comparisons can be made between 
these and the drift . There is a possibi lity that the low drift rates 
in October had nothing to do wi th previously rising water. Waters 
(1962) reports a much lower dr ift rate in winter than in summer . 
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The April collections at Mendon Bridge contained high numbers of 
drifting organisms, mainly Chironomidae and Baetis. While high num-
bers of organisms were drifting, the number per unit area on the 
bottom was decreasing. The bottom scouring c aused by the faster 
current was probably responsible for producing high drift rates. 
The May collections made just above the entry of Seven-Mile 
Creek gave much lower numbers than those taken in April at Mendon 
Bridge, especially when considering that the figures given in Table 
11 are only for a half-hour while those in Table 12 are for an hour. 
The bottom sample taken at the Seven-Mile station just a week before 
the drift was collected, revealed almost no Baetis (Table 9). How-
ever, Baetis numbers were fairly high in the drift. Apparently they 
were being washed from farther upstream. By July (Table 9) the 
station had high numbers of Baetis on the bottom. 
The reduced drift numbers at the Seven-Mile station may have been 
because the discharge was nearing its peak by then (Figure 10) and 
the flooding had been continuing for some time . The highest number 
of drifting organisms in a periodically flooded river may occur just 
as flooding begins. 
Diurnal periodicity (Waters, 1962) was found in Baetis and 
Chironomidae during the April and May collections (Figures 7 and 8). 
According to Waters (1962) higher drift r ates at night result when 
invertebrates move about more freely in the protec tive darkness and 
are swept downstream. He reports the main increase in drift rate 
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occurs in full darkness about an hour after sunset. His finding was 
true in this study for Baetis in April and for Chironomidae in May. 
But the Chironomidae in April and Baetis in May reached their peak 
drift rates sooner than an hour after sunset and before it was dark. 
The Chironomidae in both months gradually decreased by early morning 
to levels as low as or lower than their pre-sunset levels. Baetis, 
conversely, were still at high levels by sunrise and should have been 
sampled longer to see if they returned to the low levels of the night 
before. Waters (1962) reports that in nearly all cases of drifting 
invertebrates, he found a sharp decrease just before sunrise. He 
suggests the possibility of a second peak during moonlit nights 
caused by the temporary repression of moonlight. During the April 
collections of my study the sky was overcast and there was no bright 
moonlight at any time. There was only one high peak in Baetis 
(Figure 7) and the smaller peaks were interspersed through the night. 
In the May collection a second peak, higher than the first, occurred 
in Baetis approximately an hour before sunrise. Baetis did not show 
in the April or May collections the sharp decrease before sunrise 
reported by Waters. 
Artificial substrate analysis 
The analysis of invertebrates clinging to paraffin-coated 
concrete spheres was used as a means of obtaining information from 
several different locations on the river. This information served 
as a partial check on the work already discussed, especially in 
assessing the differences between the area above the Seven-Mile 
Creek entry and that below it. 
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The use of artificial substrate to estimate qualitative or 
quantitative aspects of a population must be approached with caution. 
Cummins (1962) points out that artificial substrate methods of analyz-
ing invertebrate fauna are "not true sampling devices and would be 
most valuable when used concomitantly with a standard sampling 
procedure" (Cummins, 1962, p. 482). In this study a check was made 
on the value of the spheres as an adequate method of estimating inver-
tebrate populations. Station 1 (Table 13) is the Mendon Bridge 
station, station 6 is the station just above Seven-Mile Creek, and 
station 11 is the Valley View station. Because these three stations 
were sampled by conventional methods, they give the necessary infor-
mation on the accuracy of the spheres. 
The spheres were obviously selective to certain invertebrates. 
Table 13 shows very few Baetis, even at Mendon Bridge where they were 
known to be abundant. It is logical that the surface of a smooth 
sphere would not be desirable habitat for an animal with no means of 
attachment. The area covered by the spheres was 339.6 square inches, 
approximately 9~ times larger than the 36 square inches sampled by the 
Ekman dredge or Surber-type sampler. If the numbers in Table 13 are 
divided by 9~, one sees the inadequacy of a quantitative estimate 
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based on the spheres. Chironomidae numbers at Mendon Bridge would be 
about 10 per 36 square inches on the spheres when actually the 
January sampling (spheres were removed in January) gave an average 
of 159 Chironomidae per 36 square inches. Even on the basis of 
relative abundance the data are not comparable. This difference is 
easily understandable because the surface area in a unit of various 
sized rocks and gravel is far greater than that in the same unit of 
one smooth object. 
After recognizing that these discrepancies exist in the sphere 
information, one can still gain valuable information on a comparative 
basis among the stations. Found only on spheres above Seven-Mile 
Creek were Hirudinea, Baetis, Ephemerella, and Perlodidae. Numbers 
of all other groups except Oligochaeta were sharply reduced at 
stations below Seven-Mile Creek (Table 13). In Figure 9 a definite 
downward trend in total volume is evident from station 1 to station 
12. The differences between the first six and the last six stations 
are, as already discussed, probably due to the totally different 
nature of the river above and below Seven-Mile Creek. 
SUMMARY AND CONCLUSIONS 
The objectives of this study were as follows: 
1. To evaluate the qualitative and quantitative differences 
in the invertebrate population above and below the sewage 
entry. 
2. To study the year-round fluctuations in the invertebrate 
populations of the lower Logan River. 
3. To make a preliminary study of drifting organisms in the 
Logan River at various times of the year. 
4. To make a comparison between invertebrate populations 
65 
above and below the sewage inlet by an artificial substrate 
analysis. 
These objectives were accomplished by a year's bottom sampling 
on a qualitative basis of two areas of the Logan River. One area 
was above the sewage entry and one was below it. The work was begun 
in June, 1966. In January, 1967, a quantitative sampling program was 
undertaken and carried through the following July . 
Another phase of the study was collection and identification of 
drifting organisms. Collections were made for three 24-hour or 12-
hour periods during the year . 
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The last part of the study was an analysis of kinds and numbers 
of invertebrates found on concrete spheres. The spheres were placed 
at twelve stations. Six stations were above the pollution source and 
six were below it. 
Results of the qualitative collections begun in June, 1966, 
showed a wide variety of mayflies present at Mendon Bridge during 
that summer. Other organisms present in large numbers were Isoperla, 
Corixidae, Hydropsyche, Cheumatopsyche, Simuliidae, and Chironomidae. 
Identifications revealed at least 47 different species present at 
Mendon Bridge over the year. There were undoubtedly more species; 
but identifications were not made beyond genus. 
A sharp decline in numbers and variety of species occurred in 
the fall, 1966, when the water began to rise. Another and further 
reduction was produced by the spring (1967) flooding of the river. 
During the five months of quantitative sampling from January to 
July (1967) highest numbers of organisms were collected in February. 
Baetis and Chironomidae were the only two groups of organisms that 
were found in fairly high numbers all year . 
A wide variety of Chironomidae was present at the Valley View 
station below the entry of the suspected pollution source (Seven-
Mile Creek). Chironomus was not present in large numbers, nor were 
Tubificidae . It is concluded that the great differences in organisms 
between this station and the Mendon Bridge station are a result of 
the very different physical conditions, current and substrate, above 
Seven-Mile Creek and below it. 
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There was great variation among the drift collections of October, 
April and May. Highest numbers were collected in April; lowest in 
October. More work is needed on drift in the Logan River before its 
true importance is known. It appears from the few collections made 
that drift in this river is directly affected by river discharge. 
Artificial substrate analysis was valuable for showing a 
definite downward trend in number and volume of organisms from 
upstream to downstream. There was a sharp decrease in quantity and 
diversity of organisms just below Seven-Mile Creek. 
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